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Applicants wish to proceed with claims directed to an 
amplification method, the main claim of which is claim 221, 
including claims 221-241, 243-252 and 263-268; and claims 
directed to a detection method, namely claims 272-275, which 
are directed to amplifying a target nucleic acid by the 
amplification method. 

If a restriction requirement is imposed, applicants 
authorize deletion of the non-elected claims without prejudice 
to the elected subject matter and without prejudice to 
applicants' rights, including those rights provided by §§121, 
120 and 119, to proceed with one or more divisional 
application without any penalty whatsoever. 

C) Applicants are required to submit a statement 
that a pre-examination search was made, and asearch made by a 
foreign patent office satisfies this requirement. 

In this regard, an international search was 
conducted which satisfies this requirement. The documents 
cited in the international search report were incorporated in 
an Information Disclosure Statement (IDS) filed in the present 
application on October 23, 2001, along with a copy of the 
International Search Report which can serve as a foreign pre- 
examination search statement. These documents are also listed 
below: 
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Reference 1: WO 99-09211 A 
Reference 2: US 5,824,517 A 

Reference 3: US 5,648211 and US 5,744,311 
(equivalent of JP 7-289298 A ) 

D) Applicants are required to submit one copy of 
each of the references deemed most closely related to the 
subject matter encompassed by the claims, if such references 
are not already of record. Such documents are already of 
record, having been presented in the aforementioned IDS. 
However, a duplicate copy of each is submitted herewith. 

E) Applicants are required to submit a detailed 
discussion of the references pointing out, with the 
particularity required by 37 CFR 1.111(b) and (c) how the 
claimed invention is patentable over each of the references. 
This detailed discussion appears immediately below: 

WO 99-09211 A (Cited Reference 1) 

Claim 1 of Cited Reference 1 reads as follows: 
1. A method of amplifying a nucleic acid 

sequence present in a first strand of a double 

stranded nucleic molecule comprised of complementary 

first and second strands wherein 

said molecule incorporates an unmodified 

recognition site for a restriction enzyme capable of 
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cutting the first strand at the 5' end of the 
sequence therein to be amplified and leaving the 3'- 
end region of the second strand projecting beyond the 
cut site in the first strand, and said method 
comprises 

treating said nucleic acid molecule with said 
enzyme in the presence of a strand displacing 
polymerase and unmodified nucleotides for 
incorporation in extending nucleic acid strand under 
conditions such that there is or becomes hybridized 
to said 3 '-end region of the second strand a primer 
sequence complementary thereto whereby said primer 
sequence is extended in the 5 f to 3 f direction using 
the second strand as a template to re-generate the 
restriction endonuclease cut site and displace the 
sequence to be amplified. 

A restriction enzyme capable of cutting the first 
strand at the 5' end of the sequence therein to be amplified 
and leaving the 3 '-end region of the second strand projecting 
beyond the cut site in the first strand (i.e. a restriction 
enzyme that produces a 3 '-overhang) is used in the method of 
Cited Reference 1. Using such a restriction enzyme, a first 
strand of a double stranded nucleic acid molecule comprised of 
complementary first and second strand is cut at a 
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recognition/cut site for the restriction enzyme present at the 
5' end of the nucleic acid sequence to be amplified. Then, 
there is or becomes hybridized to said 3 '-end region of the 
second strand (which has been made single-stranded as a result 
of the cutting) a primer sequence complementary thereto 
whereby said primer sequence is extended in the 5' to 3' 
direction using the second strand as a template to re-generate 
the restriction endonuclease cut site and displace the 
sequence to be amplified. Consequently, the nucleic acid 
sequence is amplified. Thus, the method of Cited Reference 1 
requires use of a restriction enzyme that produces a 3'- 
overhang and presence of a recognition/cut site for the 
restriction enzyme in the nucleic acid molecule containing the 
nucleic acid sequence to be amplified (see, for example, Fig. 
2 and Fig. 3 of Cited Reference 1) . 

It is nearly impossible to expect that a 
recognition/cut site for a restriction enzyme that produces a 
3 '-overhang sufficient for hybridization with a primer 
inherently exists adjacent to a sequence to be amplified. As 
a restriction enzyme to be used, only TspRI which produces a 
9-base 3' overhang is disclosed in Cited Reference 1. Since 
the sequence selected for the primer used in the method of 
Cited Reference 1 depends on the recognition/cut site for the 
restriction enzyme, it is difficult at the least, if not 
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impossible, to select a sequence for the primer optimal for 
amplification of the target nucleic acid. In addition, if 
such a site is absent, it is necessary to artificially 
introduce a recognition/cut site for the restriction enzyme 
using an additional primer (called ISOS primer) (see page 4, 
lines 4 to 19 of Cited Reference 1) . 

The method of the claimed invention does not require 
use of a restriction enzyme or presence of a recognition/cut 
site for the restriction enzyme in a nucleic acid as a 
template. Thus, the claimed invention is non-obviously 
different from the subject matter contained in Cited Reference 
1. Furthermore, Cited Reference 1 does not teach or suggest 
an endonuclease or a chimeric oligonucleotide primer used in 
the claimed invention. 

US 5,824,517 (cited Reference 2) 

Claim 1 of Cited Reference 2 reads as follows: 

1. A method for amplifying a target nucleic acid 
sequence, said sequence comprising, starting from its 
5 f end, an upstream region, and, starting from its 3' 
end, a downstream region, 

said method comprising the steps of: 

obtaining a DNA-type single stranded 
polynucleotide comprising a first segment 
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corresponding to the target sequence to be amplified 
and at least a second segment of arbitrary sequence 
located downstream of the 3' end of said first 
segment; and 

placing said single-stranded polynucleotide in 
contact with an excess amount of a set of primers, in 
the presence of an enzyme system with DNA-dependent 
DNA polymerase activity, strand displacement activity, 
and RNase H activity, and in the presence of an excess 
amount of deoxyribonucleotide triphosphates such that 
said target nucleic acid sequence is amplified, said 
set of primers comprising at least one primer selected 
from the group consisting of: 

1) a first chimeric primer comprising 
successively, in the 5 '->3' direction: an RNA-type 
segment with a sequence complementary to at least a 
portion of said second segment of said single-stranded 
polynucleotide, said portion comprising at least the 
5 f end of said second segment , and a DNA-type segment 
capable of hybridizing with at least a portion of said 
downstream region, said portion comprising at least 
the 3' end of said downstream region, and 

2) a second chimeric primer comprising 
successively, in the 5 '—3' direction: and RNA-type 
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segment of arbitrary sequence, and a DNA-type segment 
homologous with at least a portion of said upstream 
region, said portion comprising the 5' end of said 
upstream region, 
wherein : 

either the first primer further comprises, 
upstream of the RNA-type segment, a second DNA-type 
segment of arbitrary sequence having a 3' end capable 
of hybridizing with the 3 ' end of said polynucleotide 
when said RNA segment is shorter than said second 
segment of said single-stranded polynucleotide, 

or the first primer does not comprise such a 
second DNA-type segment, then said set of primers 
further comprises a third primer comprising a 3 ' end 
capable of hybridizing with at least a portion of said 
second segment of said single-stranded polynucleotide, 

and wherein: 

either the second primer further comprising, 
upstream of the RNA-type segment, a second DNA-type 
segment of arbitrary sequence, 

or the second primer does not comprise such a 
second DNA-type segment, then said set of primers 
further comprises a fourth primer comprising a 3 ' end 
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that is homologous with at least a portion of the 
sequence of the RNA-type segment of the second primer. 

See, for example, Figure 5 of Cited Reference 2. 
The method for amplifying a target nucleic acid 
sequence of Cited Reference 2 comprises a step of obtaining a 
DNA-type single-stranded polynucleotide comprising a first 
segment of arbitrary sequence located downstream of the 3' end 
of said first segment. Specifically, a DNA-type single 
stranded polynucleotide comprising a target sequence defined 
by an upstream region and a downstream region (a first 
segment) and an additional arbitrary sequence (a second 
segment ) as a template is subjected to an amplification step 
in the method of Cited Reference 2. 

Regarding the arbitrary sequence, Cited Reference 2 
describes the following: in one particular embodiment, in 
order to limit the number of nucleotide primers used, the 
first and second chimeric primers may be chosen to be 
identical or partially identical. In particular, their 
respective RNA-type segments can be identical. Likewise, 
their second (optional) DNA-type segments may be identical if 
they are present. Moreover, the third and fourth primers may 
be identical and may in particular be homologs of the RNA-type 
segment of the first and/or second primers (column 7, line 63 
to column 8, line 5 of Cited Reference 2). For example, 
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according to the aspect defined by claim 7 of Cited Reference 
2, up to six primers can be advantageously reduced by the 
addition of an identical sequence for the arbitrary sequences. 

On the hand, the chimeric oligonucleotide primer 
used in the method of the instant invention is substantially 
complementary to the nucleotide sequence of the nucleic acid 
as the template. There is no need to add "an arbitrary 
sequence" to the nucleic acid as the template. Thus, the 
presently claimed invention is non-obviously different from 
the subject matter contained in Cited Reference 2. 
Furthermore Cited Reference 2 does not teach or suggest a 
chimeric oligonucleotide primer that is substantially 
complementary to the nucleotide sequence of the nucleic acid 
as the template used in the claimed invention. 

US 5,648,211 A & US 5,744,311 (Cited References 3 and 4) 

Since the disclosure of Cited Reference 4 is similar 
to that of Cited Reference 3, only Cited Reference 3 is 
discussed below. Claim 1 of Cited Reference 3 is as follows: 

1. A method for amplifying a target sequence 
comprising : 

A) providing a single stranded nucleic acid 
fragment containing the target sequence, the fragment 
having a 5' end and 3' end; 
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B) binding an amplification primer for SDA to 
the 3 f end of the fragment such that the primer forms 
a 5' single stranded overhang, the amplification 
primer comprising a recognition/cleavage site for a 
thermophilic restriction endonuclease which does not 
cut the target nucleic acid sequence, and: 

C) amplifying the target sequence at 50°C-60°C 
in a reaction comprising the steps of: 

i) extending the amplification primer on the 
fragment in the presence of 

a) a thermophilic DNA polymerase having a 
temperature optimum for polymerizing activity if 65C- 
75°C, the polymerase having strand displacing 
activity and lacking 5 '-3' exonuclease activity, 

b) deoxynucleoside triphosphates, 

c) at least one derivatized deoxynucleoside 
triphosphate, and 

d) a thermophilic restriction endonuclease which 
nicks the recognition/cleavage site when the site is 
hemimodified by incorporation of the derivatized 
deoxynucleoside triphosphate, the endonuclease having 
a temperature optimum for cleavage of double-stranded 
DNA of 50°C-65°C, 
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thereby producing a first double stranded 
product comprising the amplification primer, a first 
newly synthesized strand complementary to the target 
sequence, and a double strand hemimodified 
restriction endonuclease recognition/ cleavage site; 

ii) nicking the double stranded hemimodified 
restriction endonuclease recognition/cleavage site 
with the restriction endonuclease; 

iii) extending from the nick using the DNA 
polymerase, thereby displacing the first newly 
synthesized strand from the fragment and generating a 
second extension product comprising a second newly 
synthesized strand, and; 

iv) repeating the nicking, extending and 
displacing steps such that the target sequence is 
amplified . 

See, for example, Fig. 1 and Fig. 2 of Cited 
Reference 3. 

As seen from the title of the patent, Cited 
Reference 3 relates to the Strand Displacement Amplification 
(SDA) method in which thermophilic enzymes are used. The 
method of Cited Reference 3 comprises extending an 
amplification primer comprising a recognition/cleavage site 
for a restriction endonuclease in the presence of a 

- 12 - 



In re «of Appln. No. 09/935, 338 



derivatized deoxynucleoside triphosphate; nicking a 
restriction endonuc lease recognition/ cleavage site 
hemimodif ied by incorporation of the derivitized 
deoxynucleoside triphosphate with the restriction 
endonuclease; and extending from the nick. 

Thus, the method of Cited Reference 3 requires a 
restriction endonuclease, an amplification primer comprising a 
recognition/ cleavage site for the restriction endonuclease, 
and derivatized deoxynucleoside triphosphate. 

On the other hand, according to the instant 
invention, it is not required that an amplification primer 
comprises a recognition/ cleavage site for a restriction 
endonuclease . Furthermore, the presently claimed invention 
does not require use of a restriction endonuclease or a 
derivatized deoxynucleoside triphosphate. Thus, the claimed 
invention is non-obviously different from the subj ect matter 
contained in Cited Reference 3. Furthermore, Cited Reference 
3 does not teach or suggest an endonuclease or a chimeric 
oligonuleotide primer used in the claimed invention . 

Based on the discussion provided above, applicants 
submit that it should be clear that applicants' invention is 
both novel and nonobvious from the cited references . 
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Applicants respectfully request that accelerated 
examination be approved and carried out, and applicants- 
respectfully await the results of a first examination on the 
merits . 

Respectfully submitted, 

BROWDY AND NEIMARK, P . L . L . C . 
Attorneys for .Applicants 
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